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Abstract
This study aimed to test and analyzeresearch methods and tools to be applied at the PhD Research:‘Study of the suitability of the 
interior design of truck sleeper cabins sold in Brazil to the real needs of users’. It was investigated how truck drivers use the 
facilities available in trucksleepercabins, how they improvise solutions and customize cabin interiors to meet their needs. Main 
focus was given to activities other than the driving task: rest and sleeping, object storage, feeding, personal care, communication, 
entertainment. A preliminary field observation was carried out in an intermodal logistic platform inCubatão, São Paulo. Three 
different modelsof sleeper truck cabins were randomly selected. Participant observation method was used, by applying the 
following tools: video and photographic registers of cabins’ interiors, objects, improvised solutions and customizations; semi-
structured interviews; narratives. The results were submitted to descriptive analysis (identifying patterns in objects, utensils and 
improvised solutions recorded in images) and theoretical analysis (content analysis and discourse analysis of semi-structured 
interviews and narratives transcriptions). Results showed that the selected tools for data collection and analysis are adequate for 
the research, but some adjusts and improvements will be necessary.
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1. Introduction
The guiding question for this PhD research is: ‘What relevant aspects emerge from an analysis of ergonomic, 
functional and sociocultural approaches, about the interior design of semi-heavy and heavy trucksleeper cabins sold 
in Brazil, considering the suitability for objects storage, sleeping, resting and living, feeding, personal care, 
communication, entertainment, based on users’ perception and on experts’ evaluation?’The interest in the topic 
came from the professional experience of the PhD candidate as ergonomist in truck cabins development in the 
automotive industry. After many truck cabins’ analysis, it was noticed that the interior design of sleeper truck cabins 
is not always adequate to their users in terms of usability, ergonomics and comfort. This may be related to the 
following issues:
x Truck purchasers are not always its users. For fleet owners, trucks are essentially tools, and aspects directly 
related to the cost/benefit are more important to a purchase decision than usability, ergonomics and user comfort 
issues. On the other hand, when drivers are the owners of the trucks, these issues become more relevant for a 
purchase decision, because truck cabins are their workplace and temporary housing.
x Marketing and post-sales researches, most of the times, are directed to purchasers, who are not necessarily truck 
users and do not have the experience of the real use of the product. 
x Trucks are global market products, but must adapt to the peculiarities of the local markets where they are used. 
How to tailor projects to the diversity of users in their anthropometric, cultural, social and behavioral aspects?
These reflections led to interest in using the approaches of User-Centered Design and Empathic Design to 
analyze truck sleeper cabins of the Brazilian market. Both approaches are based on user's knowledge and on how the
interaction between user and product is, in real situations.
1.1. User-centered design
User Centered Design is a projective approach focusing on the adequacy of the design to the human beings, "a 
philosophy based on their needs and interests, to pay particular attention to the issue of making products usable and 
understandable" [1]. The approach of User-Centered Design takes into account the physical, cognitive, emotional, 
social and cultural characteristics of users.
1.2. Empathic design
The concept of empathy is related to the ability to put oneself in another's place and feel like the other in 
situations experienced by the other [2]. The Empathic Design is a set of techniques used in product development 
research which is based on the observation of consumers using the products and services in their own environment 
and in the course of their normal daily routines [3].The observation of products in real situations of use - the first 
step in the process of Empathic Design - allows the identification of problems and needs that sometimes users do not 
report in interviews or questionnaires, because they are accustomed to the product and cannot imagine how to 
modify it. It also allows interaction with the user environment, the observation of adaptations and customizations 
carried in the product, and the perception of intangible attributes of the product.
2. The study
The main objective of this study was to apply and evaluate the adequacy of some qualitative research tools for 
data collection and analysis, in order to validate the method and procedures to be used to conduct PhD research.The 
techniques of data collecting and analysis were: participant observation, semi-structured interviews, narratives, 
descriptive analysis, content analysis and discourse analysis.
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3. Methods
3.1. Data collection site and participants
Data collection was carried out in the courtyard of the intermodal logistics platform of ELOG (EcoRodovias and 
BRZ Investiments Group) in Cubatão, São Paulo. The site was chosen because it is a base for truckers who wait for 
permission to unload in Santos Harbourand concentrate large quantity and diversity of models of sleeper trucks.
Three sleeper trucks(Figure 1 and Table 1), whose drivers were in the cabins, were randomly selected. All 
vehicles were fromThe South or Southeast Brazil, two of them belonged to carrier companies and one belonged to
the trucker. All trucks came from the state of São Paulo to the Port of Santos, in trips lasting from one to three days 
(Table 2). The truck drivers were married men between 33 and 48 years old, with two children, elementary or 
medium educational level, born and resident in The Southeast or The South Brazil. Their characteristics are shown 
in Table 3.
a b c
Fig. 1.Trucks a, b and c.
Table 1. Characteristics of the trucks
TRUCKS TRUCK 1 TRUCK 2 TRUCK 3
MODEL VW 25.390 SCANIA S420 6X4 MAN TGX 29.440 6X4
YEAR 2009 2011 2012
CABIN TYPE Sleeper, high roof Sleeper, high roof Sleeper, high roof
BED TYPE Single, no trunk Single with extensions,trunk Single with trunk and bunk
TOP STORAGE COMPARTMENTS Yes Yes Yes
TRUCKING COMPANY JACC TRANSPORTES Autonomoustrucker ALVES OLIVEIRA
CITY ELIAS FAUSTO / SP MARAU / RS LIMEIRA / SP
DRIVING THIS TRUCK FOR 2months 1,5 year 15 days
OTHER MODELS DRIVEN VW 25.320; Scania 112;Volvo 410
All Scania: V8 142HS; G400; 
G420 Volvo; Scania
Table 2. Characteristics of the trips
TRIPS TRIP 1 TRIP 2 TRIP 3
ORIGIN CITY ELIAS FAUSTO/SP CAMPINAS/SP PORTO FERREIRA/SP
DESTINATION CITY SANTOS/SP SANTOS/SP SANTOS/SP
TRAVEL TIME 1day 3days 1day
LOAD Sugar Corn Sugar
TRAVELLING ALONE? Yes Yes (sometimes with wife/son) Yes (sometimes with wife)
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Table 3. Characteristics of the drivers
DRIVERS DRIVER1 DRIVER2 DRIVER3
DATE OF BIRTH / AGE 24/2/1979; 33 years 10/8/1975; 37 years 16/12/1964; 47 years
STATURE 1,90m 1,80m 1,89m
WEIGHT 90 Kg 99 Kg 125 Kg
EDUCATION Elementaryschool High school (incomplete) High school
MARITAL STATUS Married Married Married
CHILDREN 1 2 2
BORN IN Santa Fé do Sul / SP Marau / RS Campestre / MG
RESIDENCE Capivari / SP Marau / RS Limeira / SP
3.2. Protocol, techniques and tools
The field research strategy used was participant observation. Participant observation is "defined as a field strategy 
that combines both document analysis, interviewing of respondents and informants, direct participation and 
observation and introspection" [4].
"Participant observation is not really a method, but rather a personal style adopted by researchers in the field that, 
after being accepted by the studied community, are able to use a number of data collection techniques to learn about 
people and their ways of life" [5].Participant observation allows the use of other research tools that can complement 
it and thereby deepen their understanding of the subject in its relation to the product.
After locating a sleeper truck and its driver, a brief presentation about the research and the invitation to 
participate were made. Five truckers were invited and three accepted the invitation. As this was a preliminary study 
to test methodological procedures, the reduced number of participants was acceptable. The following tools were 
applied:
3.2.1. Field Notes: data about trucks, trips and drivers
Basic information relating to the vehicle, journey and drivers were initially requested and noted (Tables 1 to 3).
3.2.2. Photo, video and audio registration
Photographic records were made of the interior of the three cabins. During interviews, video recordings were 
made, while the truckers showed the cabins. Finally, the narratives were recorded. The recordings were transcribed 
for further analysis of results.
3.2.3. Semi-structured interviews
The Interviews followed a pre-defined script about the facilities available inside the cabins, not related to the 
driving task, as presented in Table 4. Respondents were free to make comments, and other questions not covered in 
the script were also added. Interviews were videotaped and transcribed.
3.2.4. Narrative
The following two questions were posed to the participants to generate narratives:
x Tell me a story: how was the trip you spent more time in this cabin?
x How do you imagine the ideal interior of a sleeper cabin in the future?
The first narrative is based on the report of a critical incident, which enables memory elements that were 
registered as essential for the user, which are not necessarily reporting the truth, but reveal aspects to be observed 
and crossed with data obtained by other collection techniques. The second is based on the user's desires and 
aspirations, but depends on his experiences and repertoire.
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Table 4. Semi-structured interview script
SEMI-STRUCTURED INTERVIEW SCRIPT
1 Permission to photograph and film the cabin and the objects inside.
2 Tell me about the objects that you take in the cabin and the places to store them.
3 What else would be necessary to store objects in the cabin?
4 Are there storage compartments that are inadequate or useless?
5 Tell me what you think about this cabin for sleeping and resting.
6 What is missing in the cabin to sleep and rest?
7 What's in the cabin to sleep and rest that is inadequate or useless?
8 Tell me how you store, prepare and consume food in the cabin.
9 What is missing in the cabin for feeding?
10 What's in the cabin for feeding that is inadequate or useless?
11 Tell me what you do for distraction and entertainment in the cabin.
12 What is missing in the cabin for distraction and entertainment?
13 What is there for distraction and entertainment in the cabin that is inadequate or useless?
14 Tell me about personal care tasks you do in the cabin.
15 What is missing in the cabin for personal care tasks?
16 What is there for personal care tasks in the cabin that is inadequate or useless?
17 What do you think of this cabin as your temporary home?
3.3. Data analysis
3.3.1. Descriptive analysis
Descriptive analysis "... is the process of taking the flow of data and break it down into its constituent parts, in 
other words: which are the patterns, regularities or themes that emerge from the data?" [6]. This tool was used to 
analyze the pictures taken from the interiors of the cabins, seeking to identify patterns in the objects and in 
adaptations observed in all three cabins.
3.3.2. Content and discourse analysis
The transcripts of the interviews and narratives were submitted to both tools: content analysis and discourse 
analysis.Content analysis "...is just a method of text analysis developed within the empirical social sciences"[7]. It 
reduces the complexity of the content of the textual transcripts by counting and classification of recurrent terms. 
Discourse analysis "... is an interpretation based of a text on detailed reasoning and careful analysis of the material 
under study" [8]. It was sought to highlight the main opinions and feelings verbalized by the truckers,but noticing 
that the speech should not be understood here as a picture of reality.
4. Results
4.1. Descriptive analysis of images
Descriptive analysis of the cabins’ interior imageswas auseful tool to identify patterns of objects, storage habits 
and adaptations made by the users (Table 5). It was observed the use of five-liter water gallons in all cabins, and no 
proper place to fasten them, which represents a risk to users’ safety in an accident. Another pattern observed that 
also involves safety risks is the presence of handbags, which also remain loose in the cabins when there is not a 
storage compartment compatible with their sizes. Pillows and sheets remain exposed on the beds. All the cabins had 
compressed air hoses adapted. They are used to clean the cabins and could be an item offered by the manufacturers. 
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The observed patterns suggest the need for more appropriate solutions for future projects of sleeper cabins.
Table 5.Identified Patterns
PATTERNS TRUCK 1 TRUCK 2 TRUCK 3
Water gallons
   
Handbags
 
 
 
Pillows / sheets
  
 
Compressed air hoses
   
Helmets
   
4.2. Content analysis
The results of the content analysis pointed out the key terms mentioned by the drivers: bed (or bunk bed), 
clothing, luggage rack (or trunk, storage compartment); seat.
4.3. Discourse analysis of interviews
Here are presented some statements that indicate modes of use/appropriation of the space by the truckers and 
their motivations, with no concern about its veracity. Discourse analysis allows identifying topics and categories that 
emerge from the research for future investigations, with no judgment about the comments.Some topics were 
highlighted: facilities for storing objects, sleeping and resting, feeding, entertainment and personal care.
4.3.1. Objects storage
The impressions of the drivers showed satisfaction concerning to the amount and usefulness of storage 
compartments:"Everything becomes useful" (Driver 1); "In this model there is nothing (missing) because this model 
(high roof) is larger than others that don’t have this (top luggage rack), they are lower... then people put a luggage 
rack for storing clothes here. This one is okay for my travel duration" (Driver 2); "There is even free space, in this 
side I don´t store anything …" (Driver 2); "Here is a bunk that I use to store clothes (...) no, nothing falls" (Driver 3).
6288   Ana Paula Scabello Mello et al. /  Procedia Manufacturing  3 ( 2015 )  6282 – 6289 
On the other hand, some comments contradict this satisfaction:"Cup-holder, I never used. When you will get a 
soda, something, you're somewhere in a cafeteria, a restaurant, so I never used it here" (Driver 1); "(What is 
missing) in this case is a larger luggage rack, right?" (Driver 1); "No. I don’t use (ashtray) because I don’t smoke, 
but I use (lighter) to rechargemy cell phone" (Driver 3).
Some excerpts from the discourses highlight the important personal items stored in the cabin:"I carry the bag 
with my clothes. It stays in the corner (bed, behind the driver). When I go to sleep I put it here (cabin floor in front 
of the passenger seat)" (Driver 1); "Here one can store more stuff (under the bed). You have to be prepared for 
everything, helmet, flashlight, umbrella, warm clothing…Temperature changes a lot depending on the region, one 
must always be prepared" (Driver 2); "Here, the documents... there is a wallet here... a diary and the vehicle manual, 
in a new vehicle you havealways to read the manual.Here there are luggage compartments that we use to put some 
clothes (...) There is a luggage locker here too (drawer) for you to put the things of the vehicle, folder manual... Here 
are the luggage lockers (above). Here wardrobe... This other's empty. Phone, flashlight, things that we use. This 
other’s empty, there’s only my television antenna. There's more here too (above the door)” (Driver 3); "Gallon of 
water. This we can’t go without (...) it has to be big, right?” (Driver 3).
4.3.2. Sleep and rest
Trip duration is an important influence on the expectation and satisfaction of drivers in relation to the 
bed:"Excellent... excellent. This cabin is good. In terms of comfort it is good... I take benefit from all that, right?" 
(Driver 1, one-day trip); "When my wife comes, she sleeps here. Once in a while she comes, on weekends
sometimes she comes (...) I sleep here too. It's a great bunk. It's kind of a hammock, you come in here, you fit in 
here, it is firm, it's good here inside this bunk" (Driver 3, uses the bunk eventually); "Actually I removed the 
passenger seat. Because I'll use a larger bed, that also turns intoa passenger seat. This one is very small" (Driver 2, 
owner of the truck, makes longer trips).
4.3.3. Feeding 
The answers revealed that it is not usual to eat inside the cabin:"Then no, we do not use the cabin for that, right? 
(...) Sometimes we bring coffee (...) but lunch, dinner, it’s in the restaurant" (Driver 1); "In reality, inside the cabin I 
only prepare the yerba mate when I'm parked. But I have a food box, I have fridge, but in the trailer outside (...) 
everyone has this habit, and not for pleasure, it is to save money" (Driver 2).
4.3.4. Entertainment
The presence of items related to entertainment proved to be related to the duration of the trip and to the property 
of the vehicle. Items such as TV and DVD are portable and adapted by the driver:"I listen to music, I love music, so 
it entertains me enough. I want also to have a TV to distract me more. Back here (in bed)" (Driver 1); "I have a TV, 
a DVD, sometimes I bring a movie, everything is disassembled, and it’s all stored under the bed. It is the same in my 
house (portable)" (Driver 2); "You can’t connect a fan (to the 12V charger) or a television, only new TV sets. Mine 
is old, it’s not here because this is a test truck (temporary use), then I have to leave it at home, I just bring the basic 
things"(Driver 3).
4.3.5. Personal care
Personal care tasks were not reported or observed inside the cabins, just the storage of personal hygiene 
items:"No, no... No way (...) not in here... not inside here (...) there is no way to shave... how to do it here?" (Driver 
1); "Ah, I have everything here, soap, shampoo, hairbrush, comb, shaver... it's another house. I have everything I 
need, if I need, I can stay a month away from home, I have everything" (Driver 2).
4.3.6. The cabin as the temporary home
The reports of the drivers suggest satisfaction with the cabins: "Good. Excellent" (Driver 1); "For me, it is 
comfortable. I think it's very good, nothing is missing for me when I'm not home" (Driver 2).
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4.4. Discourse analysis of narratives
The answers obtained from the issues generative of narratives were short. The respondents spoke little at the 
beginning, it was necessary to ask more questions to stimulate the talk.
4.4.1. The longest trip in the cabin
The question "Tell me a story: how was the trip you had to spend more time in this cabin?" was appropriate to 
identify the striking aspects of the cabin in a critical episode of use. Narratives concerning trips that take longer than 
usual, revealed that the sleeping place was the most critical element reported by the participants in these situations.
4.4.2. The ideal cabin in the future
The question "How do you imagine the ideal interior of a sleeper cabin in the future?" showed to be less 
effective, since it was difficult for the respondents to argue about aspects unknown to them.Nothing innovative was 
mentioned in the narratives of drivers about future scenarios, only improvements on items already available:  larger 
beds and luggage compartments. There is not much novelty in these results:it seems to be difficult for the users to 
imagine new possibilities.
5. Conclusions
The approach of User-Centered Design, using participant observation of drivers in situations of real use of truck 
sleeper cabins, allowed the detection of problems and demands that can be object of design actions. The realization 
of this qualitative research at the beginning ofthePhD research showed that the selected methods and toolsare 
appropriate, but some adjustments are necessary:
x The site selected to data collection was appropriate, because it allowed access to trucks of various models and 
brands when truckers are waiting to unload and, therefore, more likely to participate. Moreover, it is a place of 
public access with infrastructure support. Other logistic platforms in São Paulo and other states may be good 
places to future data collection.
x This preliminary field research showed the necessity to include sleeper cabins with low roof in future data 
collection because they have less internal space and, therefore, they are more critical.
x Videos and photos were important tools but they need to be improved. A script must be created defining 
positions and angles for photos and videos, in order to have comparable material of the various cabins.
x The semi-structured interview was an appropriate tool for this preliminary qualitative research. The interview 
script was good, but during the transcription it could be noticed that there was too much interference from the 
interviewer with questions, sometimes interrupting the speech of the participants.
This initial qualitative research has also helped to point out the relevance of aspects of use of sleeper cabins for 
future stages of the research that should still be investigated with a larger sample of users.
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